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ABSTRACT 

^cntl. «aiicblc U-id ,nd ^i-solid l^rlcn« and ttrir 

.„.„1 auction, „. «*«.    a««»« «"-* ^»- 1UbrtCint 

applicable and effectives* upon which »election of th. proper 

J    4   . y.* vrriwd.    These elements include; the lubricant is dependent are wTiewea. 
,     4       . «*• i~nH-< and said-solid lubricant», 

advantages and disadvantages of L^i- «^ 3at^ 

tyreS of available lubricant,, deal*, parameters, type of unit to be 

Ubricfd, mechanical nrd «rironwnt* conditions, «ethods of 

* *      ,,    * -'»'-■Hca.nt devicas: available and lubricant application and types o. xu.ricant 

A  ,-,  *^ T-^rr.-i-il  lubricant problems &nd their their mode of installation,    Typical XUD.IW    J 

solutions are also included. 
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INTRODUCTION 

The liquids «id grease, disced In this paper are those materials 

cust^rily used to lubricate aerospace vehicle, and/or their supports 

,TJip,ent. Their job is Warily to act as a medi« for reduce motion 

„* «ear between moving parts, however, they »ay also be called up to act a, 

heat transfer mediuas, anti-rust and oorrosion agents, aaalants, scavengers 

t„  contaminants and deviation products, and a, power tr^ission fluids. 

Tnev are closed of a mixture of counts, the major portions being a 

,  „ -a ,. - n,-4d or a blend of fluids and the minor portions 
thickener and a fluid or a fluid or - DI-IK. 

,,.„.,, T,„ UJ. of additives has always teen 
consisting of various additivss. .... J~e 01 

r- w-.» nulda. With the demands 
necessary, because of the Inherent weakness of base fluios. 

0I- menace e,uiPaent and the environs in which they must operate today, 

U™1* end grease lubricants need additives now - more than ever before, 

stives used include such materials as oxidation and/or corrosion inhibitors, 

.„ti-w,*r agents, dispersants, viscosity index improvers, foam preventives, 

rust inhibitors and heavy load carrying agents. 

election of the prop« lubricant is dependent upon a c.-.preh.nsive 

Pledge of the following elements which influence their applicability and 

effectiveness: 

X  Advantages and disadvantages of liquid and grease lubricants. 

2. Types of liquid and grease lubricants available, and their physical, 

chemical and.perfonsenbe characteristics. 

■ .. m» nnpratir." conditions,and space and 
3. Design parameters sucn as the operate, con 

«.^limitations affecting the unit or part to be lubricated. 

U.    Type of unit or part to be lubricated - as gears, bearings, slides, 

screws et cetera. 
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*W--JSW. »**'*•*'■' mmA^^^^-L- misr^™**™^***»""" 

5. FE.c+.or3 influencing lubricant performance as: 

a.    Mechanical - öpeed, load,  et cetera. 

6. Method, by Aich grease or liquid lubricants car. be aPi>Ued and 

tv -elative merits ol »Ml-- method 

7. Typee of «vie ovaiUbU. for apply!,* the above method of lut, ic»- 

tion and the  infl«.». of varyina nhe =•*. of installation. 

,. th, co-*r't.u'in« itaW-' lisWd om'er* 3 ™"e  flOJ'C' Since «ach one o-  the co..-- -tu.A g 

•11   „i„ be able to touch briefly upon soae of 
of knowleds«, thia paper «U 0I>1/ De M1"  "° 

.hese topics due to ccace and time libations, however, references »here 

Helena! itfon-ti«, can he obtained are Siver. at the end of thie pap- 

A.    ADVANCE; AKD MSADVAPmEa OF LIQUXD Al» CMUSS WWrCASTS 

3. or aU of the foUowln, Mortar* advantages offered by liquid 

,♦ .n^ hydrod-r-ic lubrication, provides minimum friction 
lubrication, are; it allo.»s fiynroo,......a ^ 

and po^er loss, high speed opet-ation of ball bearing up to a X 10 » is 

^aible, gives „sitional accuracy for lengthy Periode of time, givea Ion, 

J      i-   MH + -    remits wide temperature operation, high 
operating life and raliaoilit. ,  ptrai-s .n 

*<       •<■  «w*ble fo- long periods, insures minimum vibration 
temperature operation is fea^-bla 10.  ionb v 

•, f •    mn,, st<we li'e, resists shock and vibration, the liquid 
from moving elements, long si-rate. ^- > 

x    a o «tafias lubrication requirements of 
feed, readily into loaded contact areas, satisfies lufcri 

e„t contains .ore than one element such as Sears, bearing, and other 

sUdin* surfaces,  serves as heat transfer aadi», removes debr* and other 

-      ,    rrr* rn-tact ar-es,  1<* torqoe starting and running requirements contaminants fron: contact car-.t-.-y,  -w        n 

of nrrcision instruments .- guidanu, control equipment, can be met, Permit, 

«tremely close to,«.-, bebten moving „rts and can „.-.a for power 

transmission mediums. 

TM-MAK-'--5-ll 



■liiaiwi ■■    <■■■■ 

Sc^e of th« possible disadvantages ensured with oil lubrication are: . 

„cecity of complex housing designs, seals, feeding devices, Increased weight, 

sis*, ,nd power needs of the lubrication, systems, leakage «- evaporation 

probes, and increased maintenance erotic ever greases and .«lid lubricants. 

Grease indication ha» become -*>« and «re the favoris« method e.f 

lubricating in aerospace equipaent oeeause of its inherent advantages and th. 

fact that these advantages coincide with the need for arising the weight 

„d spaee of equipment need in aircraft, missiles and spacecraft. Or.aees act 

.. an effective barrier and sealant against dirt and moisture preventing th, 

leakage nasally encounter«, vitt liqmids. Machine design is simplified since 

the need for complex lubricant systems is eliminated, thereby many weight and 

3Face problems are relieved. A greater range of additives can be need in 

. i:~~  ,.;*h linuids riving batter lead carry- greases and in muH larger amounts tear, w^.h aiquios tna., 

ing ability, rust protection, et cetera. Seals «re easier to design and are 

not a. likely to cause increased friction and poa-er consumption as 1» the case 

„r liquid lubrication. Maintenance is either .lifted or greatly minimised. 

a«**, such as ball and roller bearings can ba pre-pactod providing life time 

l,bricaticn on installation and insuring correct selection of lubricant. 

They ., excellent gear lubricants b .cause of the ability to provide 

thimotropis materials preventing complete drainage of lubricant from exposed 

««r teeth during inoperative „.-tad. minimising starting friction, and because 

they cushion «ear teeth against shock and vibration damage. High temperature 

lubrication for ball and roller bearing,, and gears can be provided equal to 

that of liquid lubricants but with a lover overall perfomance life. High 

speed prance in bell bearings can be obtained up to .6 X vf W.  for severe 

hundred hours. Provide» lubrication in media such as fuel,, water, and acids. 

There are disadvantages to grease lubrication, for ,«npl»; greases cannot 

■ . 3 
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+ ■        ~*,C'B fwcoaUet areas.    There usually i- 
.eT0Ve debri and degradation ?ro4uc,s fro..       . 

n u.    i e     that within the ja^dla«« 
«,.«+ rf TubHcant available,  i.e.,  ^«*^ «r^v ? T>'itfta amount or ^.ui~ ~v,»i. 

°"iy   v      .   r 0. _ tosi„; and tl-r. » 1» ^touaUy «posed to 
„<-^*« r^ tre bearing or gear rw—'« 

"  ♦ , ^dit^on«  It cannot be purified like liquid 
^-rational and eir/iromental ccnaxUon.. 

.     t«a  Hi^r starting and running torques and 
orients in circuitry systems. Hi^-r 

.    . ..ni,-ist"cr characteristics make to second „o 1....- 
Slight but W!r change «.on-i**—i 

. ♦•  - low po-e^ed instruments and guidance equipment, 
lubr^tion -. 1- ,-•- ap.lication and few devices 

Th-re are a liait* «^ of »athoda ol ,— *~ 

to ac^U-h it. Shelf ^e life of peases in containers and in p^c* 

.  • * -,-<, than five years. They canr.ot act m a 
bearings i* usually Itaitea to le-s than 

«v «parable to liouid lubricants. It does not feed as 
heat transfer capacity cuaparabla     . 

• n/«,4fi lubricants. Operational liie a* 
readily in,o loaded contact areas a, ao liquid lubrican 

A,  cvnrter than with liquid lubricants. 
hi* speeds and high temperate is shorter than 

+v Ä *v«t of liquid lubricants. Require- o    ,nw i« much lower than tr.at oi ii^uxu AUM High speed capacity is mucn xo* 
,   + +w. «l«n-nts within aerospace equipment sometimes 

ments of various different type elements wi 
^ -«. lubricant as is usually possible with 

cannot be satisfied by on« or any gre.aa laor.cant 

liquid lubrication. 

„  CFPWW AVAILABLE LIQUID ACT GKEASE 1BBOCAMS 

t*. ^ «ill ~**~  I^eaUo* - ~ ***» ^ the" SUWOrtinS 

equipment are given in Table 1. 
-«««. to be discussed in this paper are 

The lubricating liquids and greases to be öiscus 

^  *h* ^-res of base oils used in their formula- 
divided into specific classes oy the .ypes 

*  i,orient will be given in a table listing all its 
tion  Kach specific class of lubricant wllx DO *X 

:ilBuM,. - *- *— -*— *•• -lhs to s; x;7 
^taln  They are indicated by the alphabetical 

and rolling elements they «ay contain. They 

4 
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code used in Table 1. 

The liquid and grease lubricants contained in Tables 2 and 5 are 
the materials most commonly used or, in the case of experimental 
materials, those which show the most promise.  The applications are 
general ones, and there are always many exceptions due to specific 
operating conditions and/or environmental surroundings. 

C. LUBRICATION METHODS 

The choice of lubrication methods should be carefully 
considered and should be based on the need of the specific application. 
The following factors are to be considered: 

1. What is the correct flow rate? 

2. What method will supply it? 

3. If the rate varies can the chosen method adapt to meet the 
changes? 

4. Is the flow rate independent of reserve supply of lubricant? 

5. Reliability of the method?  Can it perform under less than 
ideal conditions? 

Methods for lubrication fall into the following: 

1. Manual 

2. Drop feed 

3. Splash or Bath 

4. Ring, chain or collar 

5. Pad and wick type 

6. Positive face feed 

7. Air-oil mist 

8. Circulating Systems 

9. Centralized Systems 

10. Built-in lubrication 

TM-MAN-65-11 



T^e are nwerous device, for providing lubricants by any of the above methods. 

and everyday there are new ones appearing that offer some specific advantage 

over those being used in a certain application. 

T*e constant review of technical literature is necessary to Keep abreast 

of the state-of-the-art in this field. 

D  FACTORS INFLUENCING LUBRICANT PERFORMANCE 

Performance of liquid or grease lubricants are g reatly dependent uPon 

operational and environmental factors. 

^ortant operational factors include; speeds, available torcue, loads, 

si,e of bearings, gears and other elements, design of bearing, gears and other 

events, seals, shoe,, vibration, operating cycles, motion, metal combinations 

and other special conditions. 

Critical enviro^ental factors are: temperature, high pressure, contami- 

nants, vaou™, radiation, oxidising atmospheres, and inert atmospheres. 

E. LUBRICATION FROBLES »ID SOLUTIONS 

The following is a typical example of what happens when a choice of 

lubricant and lubrication method is made without the pledge outlined in the 

pnoceding portion of this paper on conventional lubricants. An industrial «- 

develops a revolutionary design for a large secondary pouer component for use an 

' a military aircraft. If this unit proves successful the manufacturer hopes to 

produce it into co^ercial Jet aircraft where because of its compact design 

and power source it will undoubtedly be widely accepted. Briefly the unit 

quires lubrication of a large vertical gear train and 20 » ball hearings at 

speeds of 28,000 „». moderate to heavy loads, and temperatures of 275'F to 

3CO-7 for 500 hours. The manufacturer chooses a thixotropic grease lubricant 

For both the lubrication of gears and ball hearings. Unfortunately at that 

• 6 
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liM grease lubricants a. not capable of providing «liable, ^e i- op.ra- 

Uon under these conditions in Ml bearings. The result is a .eri., of cat- 

lstroPhic raises or the new »it resulting in at least on, instance of 

of an aircraft. Subsequent nevie» by both service and industrial oaaning and 

lubrication person produces „ndations that oil Indication be used 

„ith a forced feeo circulating lubrication system and that the si,e of the 20 

A +    ™ ™  "hese changes are made by the manufacturer. 
mm bearing be increased to 30 mm. xhese cnang 

H, redesigned unit quires very little change in its overall eise and proves 

satisfactory operation for 5*3 hours with good reliability. However, the re- 

desiTO and »edification requires nearly a year and during this «- the military 

aircraft is converted bade to the conventional type secondary power unit used 

previously. As a result even thou* the resigned unit has now proved its 

feasibility and reliability it will not be used in this aircraft. Due to 

adverse publicity obtained by the grease lubricated unit the manufacturer never 

ls able to market it c«.rcially. The obvious result is that a basically 

Eood oesign with a potential market is lost because of a faulty choice of 

lubricant and lubrication method even though the Correct lubricant and method 

of xubrioation were readily available with a long history of successful 

operation under similar conditions. 

■ to another possible example, a revest is received for a grease lubricant 

fcr a hall bearing application operating at 600',, moderate speed, and heavy 

... . , „.»<„- cannot be obtained. A grease with an 
loads, but more specific information cannot, oe 

A.A  „„ ihr  basis of its successful performance 
extreme pressure agent is recommended on the basis 

racer similar conditions. Shortly afterward, word is received that the grease 

has failed. During the discussion of the lubricant failure it is disclosed 

that the failure is due to corrosion of titani™ *etal located somewhere in 

«» component retiring lubrication. Mediately upon receipt of this inflation 

7 
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. _, -nce with titanium metals and 
it is a simple matter based on past experience 

Tt is merely a matter of removing the 
lubricants to correct the problem. It is merely 

t Trom the grease and substituting another compatible load 
eherne pressure agent Trom th g ^ ^^ ^ 

f  Once this is done, satisfactory ± 
carrying agent. Once tnis ± 

the grease and corrosion was eliminated. 

Finally, a problem concerns the lubrication of small gears 

.-, ^   This unit is to operate in an 
at temperatures of l.OOCfJ under light loads. This uni 
at tempera lubricating system 

application where size and weight of the component 

„v   .rational life of the unit is probably,  . 
+ hP held to a minimum. The operational in« must be held w»« d in 

„ars at least. A review of current lubricants reveals tha 

d or ,reas, lubricants capable of withstanding 1.000-, textures. 
liauid or grease AUUXX >,rtW.ver they give 

oK1, of 1 000*F operation, however, ™ej e 
There are solid fU* lubricants capable of 1,W 

^  700-F  Solid lubricants capable of low temperature 
poor performance below 700 F. Solid i 

operation are good only to ^F. _ ^ ^ ^ ^ 
u «•««m + h* lubrication engineers vie» >. 

A jested approach from ^ ^ 

use a combination of. liquid and solid lubricants. A li 

»  „ to *700'F without foming hamful deposits. Space 
„hich «ill lubr-te up to 700 F ^ dlher an 
citations preclude the use of a circulate oil sy 

.  „„<„, this lubricant might be used with the high 

oll „„nld lubricat. at t^peratures below W and above 700 .    ol 
v   r  B, Keeping the oil in a bath or wie* system the rate of oil 

would take over. By Keeping 

i„+<-Htv could also be controlled, 
volatility coul cooperation be- 

Tha solution to" these types of problems . 

t.en the designers, manufacturers and lubrication engineers. Possible 

8- 
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approaches must, be thoroughly discussed from each others vie* points. Hock- 

up systems should be built and studied, incorporating those approaches which 

appear feasible. Necessary changes in lubricant characteristics and design 

dictated by these tests should be made and their merit determined. 

TM-KAN -65-11 



SUGGESTED RSADTEÖ UST 

1. Ku, P. M„ "Proceediass of The U3AF Aerospace Hold« And Lubricants Conference«, 

Dofenss Docuaeatatioa Center, Sisptsmbor 1°63« 

2. Adancsak, R. I*, Benzins, R. J„ Setaenker,. H., «Petroleum OH*» Synthetic 

Organics and Advanced Lubrication Techniques, Their 7a« Xn Space», Industrial 

and Eaglaeerias Cheriistry, January 15>6!i* , 

3. Clause, F, J„ "Materials For Missiles and Spacecraft», See 10, »Lubrioation«, 

?czo3 277-321;, McGraw-Hill Book Ccapany, Inc., 1963» 

iu   Klauss, 2» Z« Towksbury, S» J., end Fenske, M« B«, «Preparation, Properties, 

end Soae Applications of Super Rafiacd Mineral CUa«, A.S.L«£., Trans. £, 

Ho. 1, llS-2*, (1962)» 

$.   Gandcrson, R. C„ Hart, A. W„ «Synthetic Lubricant»«, Ehainaold PubUshing 

Corporation, New Xork, (1962). 

6. Kolble, J. M* and Beraados, J. 6., "High Tesserature Honaetallic Materials«, 

Aerospace Engineering, January I9Ö3*   • 

7. Abbott, H. a., "Space Environffiental Effects On Gears and Bearings», (An Annctatod 

»biography) Defease Eocraentation Center Ho. 269#6, October 1961.. 

8. Cox, D. B., Cberright, E. A. and Green, R. J„ «Bynasdc and Static Irradiation 

of Huelear Power Plant Lubricants», A.S.L.E. Preprint Bo« 61 L*C.-11., 

October l?6l* 

9. Fisch, K., Peale, L., Messina, J. and Gisser, H., «Coapatability of Lubricants 

vita I-Iissile Fuels end Qxidtzera", ASLE Preprint 62 AM-5 B-2, May 1962. 

10. Harsacky, F. J,, "Gear Lubrication In Today's Aircraft«, H.L.G.I, Spokeisan, 

January 1963» 

11. Bolle, R., "Base Stock Charactoriaatioa and Formulation Developaent for High 

Teajperature Gaa Turbine Lubricants» ASD-S3-63~177, May 1963« 

. /o 



12. Taylor/ E., "Tha Synthesis and Evaluation of Aromatic Estara Aa Pctantlal 

Baso Stock Fluids For Gas Turbine Engiaa Lubrleaata", KADD-TR-60-913, ■ 

Karch 1961 and Part H January 1962, 

13. Scith, R. K., and Eismann, W4> "Dovalopcant of High Temperature, Heavy Load» 

Carryinc Gr3asa3n, Part I3 ASTIA Document Ho# AD 1$$B$$, August 1953 and 

Part II No, AD Zlh&S, May l&ft. 

Ihm   McCarthy, P. R», Bovatt, G. C. end KoGarth, <T« «T«, «Davalopffisnt of Grsa3oa 

For Ei£h Speed Ball and Holler Bearings", Part I, ASTIA Docuoant Ho. AD 203388, 

Part II ASZtA Docraant So, AD 22011;, and WADC TR-58-3#>, Part HI, Juaa 1S>6Q, 

Pert 17, September 196l, Part V, Kay 1962 and Part VI, April I963, 

15.    Zuidema, H, H, "Performance cf Lubricating Cüa", Hbeinhold Publishing Company, 

(1553). 

16»   Brewsr, A, F,, "Basic Lubrication Practlca«', Rhainhold Publishing Cospany, 

(1925). 

1?. Vilcock, D. F, and Boosor, E. R., "Bearing Design and Application11, Mcarstr-Eill 

Book Company, Incorporated, (!?£?)* 

13. Ecrc, A. C, Bunting, K. R., Dobry, A, H., Garst, R. G«, XLawaroj J. H., 

Sslloi, ü. M., Barnes, R. S», Mono, E* J«, "Development of Groase Lubricants 

Fcr High Ter.peratur'0 Ball and Roller Boarings of Electrical Equipment" 

WAEL-T?.-£0~#7, Part I; Octob -• i960, Part II, February 1962, and Part IH, 

Kay 1963. 

19♦ Browsr, A* F», "A Survey of Lubrication Ibthode", Lubrication En<jSneoring, 

Part 1, Voluaa 16, Ho. 3, fla^h i960, Part H, Volums 16, Ho, i>, April I960, 

Part HI, Voluasa 2.6, 3o» 5, M#y I960, Yolvss» 16, Ho» 6, Juna i960, Voluaa 16, 

. Ko. 7, July i960, Voluaa 16, No, 11, Hcvenbar I?6Q and Vblaaa 17, Ho. 3, 

August I96I* 

// 



Table 1 — Bqirtpooat Types Requiring Lubrication la Aerospace Vehicles 
And Supporting Equipzr-eirit 

Typo of Equipment 

A  ELoctric Motors, Generators, 
Alternators, Electronic Equipssnt 

3  Inverters, Actuators 

C  Goar Eo:ces, Speed Seducers 

D  Guidance and Control Mosaanisgv, - 
Csciera, Radio & Radar Equipr-eot. 

E  Ga3 Turbine Engines, Ca-preseors* 
and Engine Hydraulic Systems 

F Hydraulic S/3tetis for Secondary 
Power and Guidance and Control 
Eechanisos, Gantiy Towers, Grcund 
Ecuinrjent 

0 Gyros, Instrumonts 

H Wheels, Landing Gear 

Stype of Sliding and Rolling 
Elenents 

Ball, Roller end Plain Boarings 

Gears, Screw Itechanlsas, Ball and 
Holler Bearings» _____ 

Gears, Sliding Surfaces, Ball 
Boiler and Plain Bearings 

Ball, Roller and Plain Bearings, 
Pulleys and Sliding Surfaces 

Ball, Roller and Plain Bearings, 
Gears, Pumps, Fuel Regulators, 
Rotating Seals, Valvas, Servo 
Mechanisms 

Ball, Roller, and Plain Bearings, 
Punps, Valves, Servo Mechanisms 

Ball and Plain Bearings, Sliding 
I'£echanisB3, Gears 

Ball, Roller and Plain Bearings» 
" Sliding Keohanisas 
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Table 2 -Mineral Oil and Synthetic Eydrocarboa Liquids «ad Greases 

specification. Koiasnclaturo end 
Temperature Rar.30 

HIL-H-5606, Hydraulic Fluid 
(-65° F to +275° F) 

JGL-K-2?601, Hydraulic Fluid 
(-I4O0 F to +050° F)  

MIL-C-608I (B) Gas Turbine Engine. 
Cil Grade ICOS (-65° F to "150° F) 

Grade 1010 (-1*0° F to +175° F) 

ilIL-L-6036 (3) Gear Oil 
(~ip° F to +160° F) 

5 I IÜL-L-7S70 (A) Genaral Purpose Oil 
I  (-65° F to +250° F) 

6 K1L-G-7711, General Purpose Greasa 
(-ty)° F to +25:0° F)  

>2L-G-3!>1D, Ball and Roller Sawing 
Grease (0° F to +300° F)   

Ganoral Applications 

A E 

X- 

H 

X 

/3 



Ml. 3 - Lubricate Olle and «r.M Iteiwd fco üiphaüo 
Estora 

Specification, Nonsnclature a*4- 
Temperature Ran^o 

Q-ansral Applications 

AB C 

:üL-L-6085, Instrument Oil 
(-6S0 F to +2g0° F) 

'D""'-i-7806, Gas Turbine Ensiaa Oil 
(-65° F to »300° F>  

r^T .1^236, Gas Turbine Engine Oil 
(-6Sb F to +1;2$° F)  

U ■L-G-2^827, General Purpose Greasa 
"(-65°'F to +2^0° P)  

1-HL-Ö-7U21, Estrcaa &™ Tcqperatura 
Greas» (-100° F to +225° F) 

lHL_ß_2ü6U, Heavy Load Carryin.s 
Grease (-#° F to +2g0° F), 

1ILL-G-25760, Wboel Bearing Grease 
(-65° F to »350° F)       

X 

X' x x 

X 

X X 

X 

M 



r 

m, 

Table h - Lubricating Oils and Greases Derived From 
Silicon Liquids 

Specification, Nomenclature and 
Temperature Range 

General Applications' 

A  IB 

MIL-H-%h6, Hydraulic Fluid 
(-65° F to +U00° F) 

MIL-L-2769U, Instrument Oil 
(-65° F to +U00° F) 

Chlorinated Fhenyl, MethylSilicone 
Oil (-65° F to ♦USO0 F) General 
Electric F-50, DoW Corning F-60 

MIL-G-25013 (D), High Temperature 
Grease (-100° F to *U50° F) 

5 

6 

MIL-G-273U3, WideTemPf^ature 
Grease  (-100° F to +b50° F) 

MIL-G-275U9, Heavy Load Carrying 
Grease (-65° F to +U2? F) 

MIL-G-27617, Fuel and Oil Resistant, 
Shock Resistant Liquid Oxygen 
(-30° F to +U00° F) 

8   MIL-G-38220, High Speed Ball Bearing 
(-U0° F to +U000 F) 

Lithium Soap - Chlorinated Silicone 
Grease  (-65° P to +300° P) 
Example - Versilube 300 

»    Not derived from silicone liquid. 

G| H 

X    X 

X 

X   X   X   x 

X XX 

X    X 
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Table $ - Experimental Liquids and Greases 

1 ' 

■ .- 

..*             '.   t 

Nomenclature, Teaperature Harros 
Goaoral Applications 

A B c D E F 0 H 

1 Fluorinated Silicon93 
(-SO°.F to +U£0° F) 
in various tomperature ranges 

X' X X 

2 Polypnanyl Ethers 
(0"ü F to +700° F) 
in various temperature ranys 

X X X X 
:          ■■ 

3 Cyclic Phosphonitrilates 
(-20° F to +700° F) 
in various temperature ranges 

X i 

\ 
1 

U Pyrasinos 
(-65° F to 700° F) 
in various temperature ran-cs 

X X 
• ! 

5 Anr.clino-Sillcone Grease, Hish 5peed 
Ball Bearings, El 600,000, Temp 
li00° F Li£ht Loads 

X X X X X • 

6 Teflon-Fluorinated Silicon© Grc■ .sn, 
Heavy Load Carrying (-30° F 
to +U000 F) 

X X X X X X i 

i 

7 Carbon Black - Silicons Grease 
(-6^° F to +550° F) 

X .j 

\ 

', 

j 

'* 

t 

IC 


